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I. Basis of the report 

1 This report has been drawn on the basis of {substitute streets vAMch have been furnished to the receiving Office in 
■ ^Zonse to Z invitation under Article 14 are referred to in this report as 'original^ filed" and are not annexed to 

the report since they do not contain amendments.): 

Description, pages: 

-I -27 as originally tiled 



Claims, No.: 

1-15 



with teletax ot 



16/02/1998 



Drawings, sheets: 

1 /3-3/3 as originally tiled 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 
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V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 



Yes: Claims 1-15 

No: Claims 

Yes: Claims 1-15 

No: Claims 



Industrial applicability (lA) Yes: Claims 1 -1 5 

No: Claims 



2. Citations and explanations 
see separate sheet 
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SECTION V 

1 . The present application relates to an inducible gene expression system in lactic 
acid bacteria. It has been discovered that expression of the IF-K-R gene cluster is 
autoinduced by the gene product of the IF gene. 

2. The quoted documents are: 

D1: P. Tichaczek et al.. Microbiology, Vol. 140, pp. 361-367, 1994 

D2: Axelsson et al., Journal of Bacteriology, Vol. 177, No. 8, pp. 2125-2137. 
1995 



3. D1 discloses the sequence of bacteriocin SakP, its promoter and two further open 
reading frames (orfX and orfY), whose function is unknown. It is speculated that 
these ORFs could encode immunity proteins. 

D2 is concerned with an operon containing the genes necessary for production 
and immunity of the bacteriocin sakacin A (SapA) from Lactobacillus sake Lb706. 
It is assumed that proteins SapK and SapR constitute a two-component signal- 
transductlon system, mediating a response to an environmental signal, while 
SapT and SapE seem to be involved in secretion of SapA. SaiA encodes the 
immunity peptide. Two further open reading frames were identified (Orf4 and 
Orfl) but no function has been accorded to them. Both are similar to the 
bacteriocin leader peptides and are speculated to be structural genes for 
bacteriocins. 

4. Claim 1 relates to a gene expression system in lactic acid bacteria which is 
characterised in that it comprises a gene/genes of interest which have been 
operably linked by genetic engineering to a strongly regulated promoter whose 
activity can be induced by an unmodified peptide. The promoter elements and the 
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peptide are defined in the claim by all essential elements thereof. It is also 
specified in the claim that the genes of interest are not identical to the genes that 
are operably linked to said promoter elements in the lactic acid bacteria from 
which said promoter elements are derived. 

The latter feature distinguishes the claimed gene expression system from 
naturally occurring lactic acid bacteria which inherently comprise the promoter 
elements specified in the claim. 

A gene expression system as defined in Claim 1 has neither been disclosed nor 
rendered obvious in any of the cited documents. The subject-matter of Claim 1 
and of the claims which are directly or indirectly dependent thereon is therefore 
considered novel and also appears to involve the required inventive step (Article 
33(2) and (3) EPC). 

5. Claim 1 1 relates to a peptide which is defined by its amino acid sequence. The 
peptide is capable of activating the inducible promoter described in Claim 1 . 
Said peptide has not been disclosed in the prior art and its sequence could not 
have been derived plainly and logically from any of the cited documents. Novelty 
and inventive step are therefore recognized for the subject-matter of Claim 1 1 
(Article 33(2) and (3) PCT). 
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1. Gene dxpression system, 
characterise! in that it comprises genes, promoter sequences and peptides 
involved in the production of bacteriocins except nisin in lactic acid bacteria. 

5 2. Gene expression system, 

characterizea in that it contains at least one specific regulated promoter, 
genes involved in transducing signals that induce gene expression, a peptide 
being that signW, and, possibly, genes involved in producing, processing, and 
secreting this inducing peptide. 

10 3. The expression system of claims 1 and 2, 

characterized in that the said peptide is capable of inducing its own 
production and/or that of one or more bacteriocins by the lactid acid bacteria. 

4. The expressicm system of claim 3, 

characterized in that said peptide is a functional analogue of the peptide of 
15 claim 3, functional analogues being defined as shortened, enlarged or mutated 
variants that retain the potential to induce gene expression. 

5. The expression system of claim 4, 

wherein said peptide has the sequence Met-Ala-Gly-Asn-Ser-Ser-Asn-Phe-Ile- 
His-Lys-Ile-Lys-Gln-Ilfe-Phe-Thr-His-Arg, (seq. id. no. 1) or has the sequence 
20 Lys-Ser-Ser-Ala-Tyr-slr-Leu-Gln-Met-Gly-Ala-Thr-Ala-Ile-Lys-Gln^ 
Lys-Leu-Phe-Lys-Lys-Tfp-Gly-Trp (seq. id. no. 2). 

6. The expression systebn of claim 1, 
characterized in that said promoter has a DNA sequence that is essentially 
similar to the promoter elements shown in Figure 4, essentially similar being 

2 5 defined by the presence ofldirect repeats, TATA boxes and a characteristic 

spacing between these elements and by the fact that expression initiated at 
this promoter can be inducqd by a mechanism similar to the mechanism for 
the induction of expression of the genes shown in Figure 1 . 

7. The expression system ok claim 6, wherein said promoter has the DNA 

3 0 sequence of one of the promoter elements shown in Figure 4. 
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8, The expression system of claims 1-7, / 
characterized in that one or more of the said genes/are selected from the 
group of the genes denoted IF, K, R, P, I, T, A in /ig. 1, or the gene/genes 
are analogous of these genes, analogous genes being defined as genes that 
5 bear sequence homology with IF or K or R or F^or I or T or A, are isolated 
from lactic acid bacteria, and are involved inyacteriocin production and/or 
the regulation thereof in those bacteria, and tne said peptide is one of the 
peptides described in claims 3-5, and that the said promoter is one of the 
promoters described in claims 6 and 7. / 

10 9. The expression system of claim 1,/ 

characterized in that the said genes ye at least one or more genes selected 
from the group the genes denoted IF,/k, R, T, A, P, and I in Fig. 1, the said 
promoter has the DNA sequence of one of the promoters according to claim 6 
and 7 and the said peptide is Met-Ala-Gly-Asn-Ser-Ser-Asn-Phe-Ile-His-Lys- 

15 Ile-Lys-Gln-Ile-Phe-Thr-His-Arg (ieq. id. no. 1), or any combination of two 

10. A recombinant vector, / 

characterized in comprising any possible combination of genes and promoter 

elements that are part of claim 1-9, preferably in that it contains a promoter 

/ 

2 0 element with the DNA sequence of one of the promoter elements described in 

claims 6 and 7 operably linked to a gene encoding a desired protein of 
interest. / 

11. A host cell, / 

characterized in that it is transformed with the recombinant vector of claim 
25 10 and contains any possible combination of genes and promoter elements 
that are part of claims li9 integrated in the chromosome, and/or in that also 
integrated in its chromosome is a promoter element with the DNA sequence 
of one of the promoter^elements described in claims 3 and 4 operably linked 
to an also integrated gfene encoding a desired protein of interest. 

/ 

3 0 12. The host cells of claim 11, 

characterized in thai some of the said genes and promoter elements are 
present in plasmids and some are present in the chromosome. 

i 

13. The host cells of claims 11-12, 
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characterized in that the host is a Gram-positive bacterium, preferably a 
lactic acid bacterium. 

14. The host cell of claims 11-13, 
characterized in that said host possesses the foocl/consumption classification 

5 of GRAS (Generally Regarded As Safe). 

15. The host cells of claims 11-14, u 
characterized in that it is selected from the ^oup consisting of members of 
the genera Lactobacillus, Lactococcus, Pedipcoccus^ preferably members of 
the genus Lactobacillus, more preferably of Lactobacillus sake and 

10 Lactobacillus plantarum, most preferably ^^^f Lactobacillus sake LTH673 and 
Lactobacillus plantarum Cll. 

16. Purified peptide, 

characterized in that it has the amincf acid sequence of Met-Ala-Gly-Asn- 
Ser-Ser-Asn-Phe-Ile-His-Lys-Ile-LysyGln-Ile-Phe-Thr-His-Arg (seq. id. no. 1). 



15 17. Purified protein, | 

characterized in that it is produced by any of the host cells of claims 11-15 
after or not addition of any of the/peptides of claims 3-5. 

/ 

18. Use the gene expression sy^^tem according to claim 1-9, in any of the 
host cells described in claims W-15 to induce gene expression by adding any 
2 0 of the peptides described in claims 3-5. 



19. Use of any of the host cells of claims 11-15 in fermentations. 

// 

20. Use of any of the host ^ells of claims 11-15 to produce a desired protein 

of interest. | 

/, 

21. A kit for using the expression system according to claim 1, in lactid acid 
25 bacteria, characterized iii consisting of: 

1) One or more recombinant vectors each vector containing a promotor 
element identical or similar to one of the promoter elements depicted in Fig. 
4, directly followed by a multiple cloning site; these vectors may also contain 
one or more genes selected from the group K, R, IF, T, A (Fig. 1) or 
3 0 functional analogues of these genes, 



wo 97/18316 




PCT/NO96/00266 



2) Lactic acid bacteria that can fimction as host strain for these 
recombinant vectors, and that, depending on the recombinant vector used, 
may contain one or more genes selefcted from the group K, R, IF, T, A (Fig. 
1) (or functional analogues of these genes) integrated in the chromosome, 

3) A peptide that is capable ^f inducing the expression of genes under 
control of promoter elements sraiilar or identical to the promoter elements 
depicted in Fig. 4 and that needs a two component system similar or identical 
to that encoded by genes K Mid R (Fig. 1) to exert its inducing action. 



CLAIMS 



1. Gene expression systenii 

charactsriz^d in that it comprises a gene/genes of iaterest that by genetic 
engineering Iiave been operably linked to a stroagly regulated promoter 
whoae activity can be induced by an unmodified p^p^d^ v^herein said 
promoter and peptide arc functional equivalent to promctera and peptides 
involved in the production of bacteriocins, except nisin, in lactic acid 
bacteria, and in thai the products of two regulatory genes encoding a so 
called two-component regulatory system are essential for craasducing the 
signal provided by said peptide into a change in activity of said strongly 
regulated promoter, and in that in naturally occuring lactic acid bacteria said 
regulatory genes are co-xranscribed or closely assodaied with genes encoding 
said peptide, wherein the said peptide is a functional analogue of the peptide 
having the sequCTices shown in Seq. id- No. 1 and Seq. id. No. 2, and in that 
aaid gene/genes of interest are not identical to the genes ihar are operably 
linked to said promoter elements ixi the lactic acid bacterium from which said 
promoter elements are derived. 

2. Gene expression system according to claim 1, 

characterized in that said peptide is capable of indueing its own production 
md/or the production cf one or more bactexioclns in lactic acid bacteria. 

3, Gene e?^ession system according to claims 1-2, 
characterized in that said peptide is identical to the peptide having the 
sequences of Seq. id. No- 1 and Seq- id- No. 2. 

4, Geae expression system according to claims 1-3, 

characterised in that said promoccr is identical or functionally analogous to 
the promoisr elements shown in Fig. 4. 

5. A recombinant vector> 

charaeteriaad in that it comprises the gene/genes operably linked to the 
promoter elements according to claim M, wherein this gene/these genes arc 
not identical to the genes that arc operably linked to said promoter elements 
In the lactic acid bacterium from which said promoter elements are derived. 
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6. A hosr cell, 

characterized in that it contains the geae/geaes of claim 3 operably linked 
the promoter, aad ia that the expression of the said geat/gtaes- can be 
regulated by adding a pepti<ie accordiag to claims 1-4. 

7. The host cells of ckim 6, 

characterized in thai some of the said geaes and promoter elements are 
preaeac ia plasjoida and some are present ia the ehromosome. 

8. The host cells of claims 6-7, 

characterized ia thai the host is a Gram-posiiive hacterima, preferably a 
laciic acid bacterium. 

9. The host cell of claiias 6-8, 

charaeteriaed io that said host possesses the food coasumpuoa classification 
of GRaS (GeaeraJly Regarded As Safe). 

10. The host cells of claims 6-9, 

characterized la that it is selected from the group consiatins of raenibcrs of 
the geaera laciobaciUui, Laciocoecus, Ptdiceocaw, preferably memhexs of 
the ^eaus Lactobacillus, more preferably 9i Lactobccillus sake and 
Lactabacitlvs piofxtarum, most preferably a£ Lactobacillm sake LTH673 and 
Lactobacillus planianim C 1 1 . 

11. Peptide, 

characterized is that ir has the amiao acid seqaeaee of Met-AIa-Gly-Asn- 
Ser-Sef*Asn-Phe.IIe-Hi5.Lys-ne.Lys.Gln.Ile.Phe.Thr-Hi3-Afg Cseq. id. no. 1). 

12. Use the geae ejcpressioa system according to claim U4, in aay cf the 
hoat ceibdescribed ia claims ^10 to iaduce geae expreasion by adding any 
of the peptides described ia claim 3. 

13. Use of any of the host cella of claims 6-10 ia fermentttloas. 
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1.0 



IS. A Id: ftir Ming the expression system KMidiag to d»im 1 in UcKH , -a 
bacteria, clLir«tMizad in coasininj ofi » " «»un m lartd «,d 

« »»« n=ombii>«iit veaoB Mch Ycstoi contaiaiiig a Brommo, 
al^.d«m_ca. 0, ainuiar t, one of promoter .lenient, 4=^^ 
4, dareoay followed by a multiple clonmg ,i„: these v««o« may eUo "o^ 
one or more g«« elected from the gronp K, R. IF. T, A (Fig. 1) op 
fancnoMl asalajues of these genes. ■ ^ » '"^ 

2) Lactic acid bacteria that cao flinetioo a host strain fcr diese 
«c«nhn,nt v,«o.s. and that, depeadk, on .be „co«bin«.t ve«or used, 
inay eostam ou or more jcnea selected a«B the aioup X R. IF T A m,' 
1) cor functional analogue, of these genes) integral 1 *L«otf 

jresat m sad W acid bacteria containing said recoaW vector 

y^^,^", " "P"*'* "^■'"^S «» «P«.sion of gene, under 
conaol of p«ao,«r elcn.enn, sinular or identical to the promote elements 
deptaed m F.g. 4 end that needs a two con„onent systi. sisniler orTd^«, 
to that encoded by g«,« K and R (Fig. 1) to exert its inducing a«=W 
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